Sorptive Bioaccessibility Extraction (SBE) of soils - combining mobilisation medium with absorption sink by Gouliarmou, Varvara et al.
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
General rights 
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners 
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights. 
 
• Users may download and print one copy of any publication from the public portal for the purpose of private study or research. 
• You may not further distribute the material or use it for any profit-making activity or commercial gain 
• You may freely distribute the URL identifying the publication in the public portal  
 
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately 
and investigate your claim. 
   
 
Downloaded from orbit.dtu.dk on: Dec 20, 2017
Sorptive Bioaccessibility Extraction (SBE) of soils - combining mobilisation medium
with absorption sink
Gouliarmou, Varvara; Loibner, A. P.; Christensen, E.; Collins, C.; Mayer, Philipp
Publication date:
2013
Document Version
Publisher's PDF, also known as Version of record
Link back to DTU Orbit
Citation (APA):
Gouliarmou, V., Loibner, A. P., Christensen, E., Collins, C., & Mayer, P. (2013). Sorptive Bioaccessibility
Extraction (SBE) of soils - combining mobilisation medium with absorption sink. Poster session presented at 7th
International Workshop on Chemical Bioavailability in the Terrestrial Environment, Nottingham, United Kingdom.
1 Department of Environmental Science, Aarhus University, P.O. Box. 358, Frederiksborgvej 399, DK 4000 Roskilde, Denmark  
2 Department for Agrobiotechnology, IFA Tulln, Austria 
3 Soil Research Center, Reading University, U.K. 
 
Sorptive Bioaccessibility Extraction (SBE) of soils -  
combining mobilisation medium with absorption sink 
Varvara Gouliarmou1, A. P. Loibner2, E. Christiansen1, C. Collins3 and P. Mayer1,* 
*philm@env.dtu.dk, New Address: Department of Environmental Engineering, Technical University of Denmark, Lyngby, Denmark    
DEPARTMENT OF ENVIRONMENTAL SCIENCE 
AARHUS UNIVERSITY 
Background 
  Soil bioaccessibility extractions aim to extract  
readily desorbing fractions of HOCs. It is crucial 
to maintain the desorption gradient between 
soil and extraction medium throughout the 
extraction. Otherwise desorption might stop 
and bioaccessibility might be underestimated.  
 
 We propose the combination of mobilization 
medium with a dominating absorption sink to 
ensure that the desorption gradient for HOCs is 
maintained. 
 
Aim: Incorporate a dominating absorption sink for HOCs into bioaccessibility extraction techniques, in order to maintain the 
desorption gradient between soil and the mild extraction medium (cyclodextrin / artificial digestive fluid). 
a) The absorption sink: 
 
 
 
 
 
b) The mobilization medium: 
— Cyclodextrin solution, 
microbial bioaccessibility 
— Artificial  digestive fluid 
(CEPBET), oral bioaccessibility 
Working principle 
1. A soil sample is suspended in a mobilization 
medium and incubated with the absorption sink.  
2. The mobilization medium  enhances/mimics  
desorption of HOCs from the soil and transfers 
them to the sink.  
3. The absorption sink is dimensioned  to 
continuously and quantitatively absorb the HOCs 
from the mobilization medium. This ensures that 
the desorption gradient is maintained.  
4. The HOCs absorbed by sink are solvent extracted 
and measured by instrumental analysis.  
 
Silicone + artificial fluid2: 
A. Elimination kinetics of PAHs from spiked 
artificial fluids into SILICONE ROD. Data show 
mean PAH fraction left in artificial fluid after 
time (t) of shaking at 37oC ± SEM (n= 2).  
B. Measuring in-vitro oral accessibility of native PAHs 
in wood soot and kindergarden soil, data show 
mean ± SEM (n=3).  
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Conclusion:  Fast and effective absorption kinetics 
for each fluid. The sink can maintain the 
desorption gradient. 
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Contaminant trap3: 
A. Elimination kinetics of PAHs from spiked 
cyclodextrin solution into the trap (no shaking) 
Conclusion:  Within the first  day of incubation 
the main PAH fraction was removed from the 
solution. Sink can maintain the desorption 
gradient 
B. Incubation into the trap vs biodegradation 
experiment 
PAHs concentration remaining in soils during incubation 
in the traps and during  biodegradation experiment was 
plotted against time 
 
Conclusion: Similar desorption and biodegradation 
profile, however trap is at the lower boundary. 
Silicone + cyclodextrin1: 
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Conclusion:  Fast and effective absorption kinetics. 
The sink can maintain the desorption gradient 
A. Elimination kinetics of PAHs from spiked 
cyclodextrin solution into the SILICONE ROD 
(shaking at  300 rpm) 
B. Application to desorption of pyrogenic PAHs from 
wood soot. Data show mean (± SD, n=3) of the 
PAH fraction (%) transferred from soot to the 
silicone against extraction time. 
C. PAH fraction extracted from wood soot  using 
Cyclodextrin Extraction method  and Sorptive 
Bioaccessibility Extraction method under identical 
experimental conditions. Data show mean ± SD 
(n= 3), extraction time: 2 weeks. 
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Conclusions: 
› It is possible and necessary to include an infinite absorption sink into bioaccessibility extractions  
› Contaminant Trap .  A composite of activated carbon and silicone can be used to isolate and quantify 
desorption resistant pollutants . Very suited for long term desorption studies. 
› Sorptive Bioaccessibility Extraction.  A silicone rod can act as an efficient sorptive sink that allows for back 
extraction of accessible contaminants. Additionally, it improves analytics and detection limits.   
› Both methods are mild extraction techniques that can maintain the desorption gradient during the extraction. 
› Present research indicates that samples with very high KD values might require absorption sinks with even 
higher capacity. 
 
 
 
Conclusion:  without the sink readily desorbing 
fraction is underestimated  
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Conclusion:  Practical and time efficient method 
since  accessible HOCs were measured in sink extract 
and not in the complex artificial fluid - No need for 
phase separation and extract clean up. 
